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in young plants of I. luschnathiana. The seedlings were collected and placed in pots containing nutrient 
solution for ninety days. After this time the treatments were implemented with the following 
concentrations of Cu, 0.005 mmol L-1 (control), 5, 10, 15 and 30 mol L-1 in the form of CuSO4. 5H2O for 
five days. At the end of the experimental period, there were chemical analysis and quantification of 
metal, light and electron microscopy. Leaf anatomy analysis showed significant effects of doses of Cu on 
the thickness of the epidermis in the abaxial and adaxial; mesophyll, palisade parenchyma and in the 
intercellular space of the parenchyma. At the root there was destruction of the epidermis, decreased 
intercellular space and changes in the format of the initial cells of the outer cortex at higher Cu. It was 
found that increasing the nutrient solution Cu promote changes in the ultrastructure in leaf mesophyll 
cells and disorganization of thylakoid membranes, disruption of the inner and outer membranes of 
chloroplasts, mitochondria and changes in electron-material deposition in the vacuole of the cells and 
parenchyma cell walls. The starch grains disappear gradually with increasing Cu content in the nutrient 
solution, however there was an increase in the number of plastoglobules. Already at the root changes 
were observed as electron-materials within the vacuole of epidermal cell and cell wall disruption wall 
and endoderm, the tonoplast invaginations and retraction of the vacuole. As for the absorption of 
macro and micro minerals there were higher levels in stems and leaves, except for Cu which was 
accumulated higher levels in the root. The ultrastructural changes in root level, alter the absorption and 
translocation of nutrients from roots to shoots, which may be associated with disruption of cell 
membranes and endoderm. At the concentrations used it is clear that Inga tolerated in their root system 
Cu concentrations corresponding to 5 mg L-1 in nutrient solution, but above 10 mg L-1 symptoms of 
toxicity were evident as several changes in the visual level, tissue and cell in roots and leaves. 
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Eucalyptus is a fast growing tropical species depending strongly on environment, soil fertility 
and water supply. Potassium fertilization improves drought resistance and growth performance, but 
world resources decline while cost increases. Moreover, climate changes are expected to alter 
precipitation frequency and intensity, with increasing period of dry season. Consequently, drought is 
likely to increase in tropical area, mainly in regions with water deficiency during dry season. Therefore, 
genetic researches must develop efficient varieties in term of water and mineral uses, to respond to 
worldwide sustainable system and extend plantation on marginal zones. The potassium role in plant 
water regulation has still to be elucidated, alone or in combination with other micronutrients. 
Interestingly, sodium can partially replace it in some species such as Eucalyptus. In this context, we aim 
to study the impact of mineral fertilization on the Eucalyptus response to drought. A long term field 
experiment was set up in 2010 in Itatinga (SP, Brazil) to study E. grandis response to partial rainfall 
exclusion crossed with fertilization. Integrative approaches are developed to measure the Eucalyptus 
response on different tissues. Here we present two combined approaches to discriminate 2 years-old 
trees leaves according to the 6 treatments applied: 100% or 65% H2O with +K, +Na or no fertilization. 
Near InfraRed Spectroscopy (NIRS) data were analyzed by using Partial Least Squares Discriminant 
Analysis. Our results showed leaf discrimination according to reduced and normal water supply, and 
secondly, to potassium, sodium fertilization and no fertilization. Fingerprinting metabolomic analysis 
(UPLC-Q-TOF-MS) data were analyzed by using univariate statistical analysis to select the most 
significant metabolites. Then Hierarchical Cluster Analysis and Principal Component Analysis were 
performed on the selected metabolites. As for NIRS, leaf samples were successfully discriminated 
according to the water treatments then to the fertilizations. Besides, we identified groups of 
metabolites according to the treatments, and we highlighted direct correlations between metabolites 
within treatments. These results are promising because data issued from field plant studies can be 
complex to analyze due to environmental artifacts. We optimized experimental conditions (field design, 
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collect, sampling …) and statistical approaches to reduce this noise. In the objective to improve our 
knowledge of Eucalyptus biology, integrative studies are in progress (omics, anatomy, wood 
properties,..), on leaves, cambium and wood, to highlight the Eucalyptus biological responses to mineral 
fertilization impact on water regulation. These studies will be beneficial to select adapted genotypes to 
marginal zones with reduced water and/or fertility.  
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